Correcting for the sky signature usually requires supplementary calibration data which are very expensive in terms of telescope time. In addition, the scheduling flexibility is restricted as these data have to be taken usually directly before/after the science observations due to the high variability of the telluric absorption which depends on the state and the chemical composition of the atmosphere at the time of observations. Therefore, a tool for sky correction, which does not require this supplementary calibration data, saves a significant amount of valuable telescope time and increases its efficiency. We developed a software package aimed at performing telluric feature corrections on the basis of synthetic absorption spectra.
Introduction
Telescope observing time is very precious. In particular, minimising the calibration overheads for the unavoidable telluric absorption feature correction would lead to a highly increased efficiency as the required observations have to be done directly before or after the actual science frames with the same airmass to capture the same transmission of the Earth's atmosphere. Apart from the loss of science time, this approach additionally introduces severe constraints on the scheduling.
We have developed the software package molecfit, which calculates a transmission spectrum on a theoretical basis. Initially, the prototype was developed for estimating the water vapour content of the Earth's atmosphere for scheduling issues of infrared observations with the ESO Very Large Telescope (Smette et al. 2010) . We have further developed this prototype leading to the package molecfit, which can now be used for performing telluric absorption feature correction on single and multiple science frames. 
The Method
The tool incorporates a similar approach as Seifahrt et al. (2010) , but is more advanced. It is based on the radiative transfer code LNFL/LBLRTM (Clough et al. 2005) , the line parameter list HITRAN (Rothman et al. 2009 ), an atmospheric profile containing information on the chemical composition and temperature of the Earth's atmosphere at the time of observations 1 ,2,3 , and the fitting package 'mpfit' by C. Markwardt 4 . The fitting algorithm of molecfit contains several steps (see Figure 1 and the corresponding user manual (Noll et al. 2013) ): (1) scaling the continuum, (2) wavelength and resolution fit, (3) rescaling the continuum, (4) fitting the molecules, (5) joint continuum, wavelength, and resolution fit, and (6) fitting all components (molecules, continuum, wavelength, and resolution). The tool was developed to be instrument independent. It allows the implementation of instrument-specific line kernels for the resolution fit as well as a synthetic kernel composed of boxcar, Gaussian, and Lorentzian components. The best-fit transmission by the radiative transfer code can be used for a telluric absorption correction. The package even has a tool for applying this correction to a set of science observations. Additionally, molecfit can be used to determine the water vapour content of the atmosphere for planning infrared observations. In this context, it is also able to fit mid-IR sky emission spectra. The tool has been tested for a selection of spectra taken with different ESO instruments.
Results
We have successfully applied our method to various instruments. Figure 2 shows a NIR arm spectrum of the galaxy NGC5638 taken with the X-Shooter spectrograph, a medium resolution ECHELLE spectrograph mounted at the ESO VLT covering 0.3 to 2.5 µm. We used molecfit directly on the science frames without incorporating the corresponding telluric standard star observation. The two regions (I)[λ = 1.55 to 1.65 µm] and (II) [λ = 1.75 to 2.0 µm] are defined to show the quality of the corrections with low and high atmospheric absorption, respectively.
Conclusion
We obtain a reasonable telluric feature correction in the entire wavelength range of the NIR arm spectrum (1 to 2.45 µm). This is especially demonstrated in the two regions (I) and (II), which shows good results even in wavelength ranges with high molecular absorption by the Earth's atmosphere. A comparison with the IRAF task telluric 5 , a standard software tool, reveals less residuals and less offsets in the molecfit cor- rected spectra. Thus, performing the telluric absorption feature correction on basis of theoretical transmission curves is a promising approach to save valuable telescope time. 
